7 cells of parental or selected MKN45 were subcutaneously injected BALB/C nude mouse and tumor volume was measured for 2 weeks.
Supplementary Figure 2
Schematic summary of functions of GPR177 and monoclonal antibody. WNT ligand stimulates WNT/-catenin signaling resulting in trans-localization of -catenin into the nucleus. Active -catenin positively regulates transcription of GPR177 in both cell types. In WNT activated cells, WNT/GPR177 complex propagates further from ER to Golgi and cytoplasmic membrane where WNT/GPR177 complex are dissociated, confirming the WNT carrier function of GPR177. On the other hand, GPR177 monoclonal antibody treatment affects tumorigenicity of WNT secreting cells by inhibiting the secretion of WNT ligand.
Supplementary Figure 3
Full-length blots merged with protein size markers. All images were processed with provider's software. In Figure 2 C, siRNA-mediated knock down of GPR177 was evaluated in western blot and lysate which is efficiently inhibited by siGPR was further evaluated with anti-actin antibody as loading control.
Supplementary Methods

Western blotting
Cells were washed with cold phosphate-buffered saline (PBS) and collected. Cell extracts were prepared with lysis buffer (50 mmol/L Tris-Cl, pH 7.5, 150 mmol/L NaCl, 1% NP-40, 10 mmol/L NaF, 10 mmol/L sodium pyrophosphate, and protease inhibitors) and incubated on ice for 30 min. Lysates were centrifuged at 20,000g for 10 min at 4°C. Samples were denatured in 55°C water bath, separated on SDS-PAGE gels, and transferred to nitrocellulose membranes. Membranes were blocked for 2 h in PBS with Tween-20 (PBST) containing 5% nonfat milk. The blocked membranes were incubated with primary GPR177 antibody or anti-β-actin (Sigma-Aldrich) overnight at 4°C and then washed with PBST, incubated with the appropriate secondary anti-rabbit or anti-mouse horseradish peroxidase-conjugated antibody (Thermo Scientific, Waltham, MA, USA) for 1 h, and bands visualized using the Vilber Solo S (Marne la Vallée, France) with an enhanced chemiluminescence detection reagent (Thermo Scientific). Acquired images were cropped and aligned using Vilber image processor software.
Primary antibodies used in supplementary figure 1 are listed below. Anti-β-catenin and K48 acetyl-β-catenin, anti-GSK 3β (Cell Signaling Technology, USA), anti-Cyclin D1 (Santa Cruz Biotechnology, Dallas, Texas, USA)
Public cohort data and transcriptome analysis
Gene expression data from the Asian Cancer Research Group (GSE66229, n=300, Affymetrix Human Genome U133plus 2.0 Array) [PMID 25894828] and Singapore gastric cancer cohort (GSE15459, n=200, Affymetrix Human Genome U133plus 2.0 Array) [PMID 19798449] were downloaded from the Gene Expression Omnibus (GEO) database of the National Center for Biotechnology Information. Each data set was processed according to the platform from which the data were obtained, using R software with Bioconductor version 3.4. Background adjustment of raw data and normalization with log2 transformation were conducted with the gcrma package. Entrez Gene ID annotation, selection of Gene ID with largest variance for duplicating Gene IDs, filtering low variance and low Affymetrix quality-control probe sets were conducted with nsFilter function for gene filtering. GPR177 expression data were transformed into binary data as low and high expression with median cut-off of expression level in each data set.
Monoclonal antibody production and reagents
Mice were immunized with each antigenic peptides of human GPR177 WNT-binding motif 
Quantitative PCR (qPCR)
Total RNA was extracted using TRIzol reagent following the standard protocol (Takara, Japan), and cDNA was prepared using oligo dT primers (Macrogen, Korea). PCR was performed using the following forward and reverse primers: human GAPDH, forward: 5'-GATGGCATGGACTGTGGTCA-3' and reverse: 5'-GCAATGCCTCCTGCACCACC-3'; human GPR177 (WLS), forward: 5'-CAGTCCAAGTGAACAGTGCC 3' and reverse: 5'-CTCCTGGGCCTCCTTGCG -3'; human AXIN2, forward: 5'-CTGGCTCCAGAAGATCACAAAG-3' and reverse: 5'-ATCTCCTCAAACACCGCTCCA-3; human cyclin D1 (CCND1), forward: 5′-TGCTCCTGGTGAACAAGCTC -3′ and reverse:
5'-AGGACAGGAAGTTGTTGGGG -3'. cDNA concentration was normalized using GAPDH. qPCR analyses were performed using SYBR Green PCR master mix reagents and an ABI Prism 7700 sequence detection system (Applied Biosystems, USA). All reactions were performed in triplicate. Relative expression levels and standard deviations were calculated using the comparative method.
Immunocytochemistry and histology
Cells were cultured on coverslips, fixed in 4% paraformaldehyde for 30 min at 4°C or in 100% EtOH for 20 min at -20°C, and then treated with 0.3% Triton X-100 in PBS for 10 min at room temperature. Fixed and permeabilized cells were then incubated with anti-GPR177
antibody (#3 or #4) or peptide-blocked antibody at 37°C for 2 h, and then stained with goat anti-rabbit FITC-conjugated (Invitrogen, USA) at 37°C for 2 h. Nuclei were counterstained with Hoechst 33258. Cells were imaged and analyzed using a Zeiss LSM700 confocal microscope (Carl Zeiss, Germany).
Cell viability assay
Cell viability was determined with the conventional 3-[4,5-dimethylthiazol-2-yl]-2,5-diphenyltetrazolium bromide (MTT) reduction assay. Cells were seeded in 96-or 24-well plates at 5×10 3 -1×10 4 cells/well and incubated overnight. Twenty-four hours before addition of MTT solution (Sigma-Aldrich, USA) to wells, cells were exposed to anti-GPR177 monoclonal antibody at the indicated concentrations. Formazan formation was resolved with DMSO solution for 30 min with shaking. Absorbance was measured at 570 nm, and a reference was measured at 630 nm with a microplate reader (Model 550, Bio-Rad, USA).
Fluorescence-activated cell sorting (FACS) analysis
Cells were harvested and apoptotic cells were detected by staining with ApoScan TM Annexin V FITC Apoptosis Detection Kit(BioBud, Korea) according to the manufacturer's instruction.
Propidium iodide-and annexin V-stained cells were analyzed with an LSRII flow cytometer (BD Biosciences, USA).
Xenograft models
AGS human gastric adenocarcinoma cells (10 6 Immunohistochemical analysis of sections of TMA blocks containing 909 gastric cancer tissue samples was carried out using a Ventana XT automated stainer (Ventana, USA) and anti-GPR177 antibodies. Sections were deparaffinized in EZ Prep solution (Ventana) and the CC1 standard solution (Ventana) was used for antigen retrieval. Sections were blocked in inhibitor D (3% H2O2) for 4 min at 37°C. Slides were incubated with antibody for 40 minutes and then with a universal secondary antibody for 20 minutes, at 37°C. Streptavidinhorseradish peroxidase D was applied for 16 min, and substrate 3,3´-diaminobenzidine tetrahydrochloride and H2O2 were added for 8 minutes, followed by counterstaining with hematoxylin and bluing reagent at 37°C. Our study was approved and confirmed that all experiments were performed in accordance with relevant guidelines and regulations by the Institutional Review Board of Severance Hospital, Seoul, Republic of Korea (4-2015-0616) and all patients provided written informed consent.
Data availability
The datasets generated during and/or analysed during the current study are available from the corresponding author on reasonable request. 
